Direct cardiac effects of vasopressin: role of V1- and V2-vasopressinergic receptors.
Experiments were performed to determine the possible direct effects of arginine vasopressin (AVP) on cardiac function in the nonworking Langendorff preparation. Hearts were isolated from male Wistar rats, and the coronary arteries were retrograde perfused at a constant rate through the aorta with a Krebs-Henseleit solution, which was continuously bubbled with 95% O2-5% CO2. The hearts were paced at 280 beats/min and measurements made of peak ventricular pressure (PVP), first derivative of left ventricular pressure (dP/dtmax), and coronary perfusion pressure (CPP). By maintaining constant coronary flow, the direct cardiac effects of AVP could be determined independent of changes in myocardial O2 delivery elicited by potential coronary vasoconstriction. Myocardial function was assessed at AVP concentrations of 0, 10, 25, 50, 100, 200, 400, and 500 pg/ml. Progressive coronary vasoconstriction was observed with increasing AVP concentration. In contrast, PVP and dP/dtmax increased at 50 and 100 pg/ml of AVP but fell at 400 and 500 pg/ml. The maximal PVP and dP/dtmax responses were at 50 pg/ml (+16 +/- 3 and +44 +/- 4%, respectively), whereas at 500 pg/ml both PVP and dP/dtmax were reduced below control (-30 +/- 4 and -34 +/- 5%, respectively). Pretreatment with the specific V1-vasopressinergic antagonist d(CH2)5Tyr(Me)AVP (40 ng/ml) totally blocked both the coronary vasoconstrictor and contractility responses to AVP. Furthermore, infusion of a specific V2-agonist was without effect even at high doses. These data suggest that although AVP causes dose-related coronary vasoconstriction over a wide range of AVP concentrations, the hormone may exert a positive inotropic effect at doses mimicking circulating levels encountered in a number of pathophysiological situations.(ABSTRACT TRUNCATED AT 250 WORDS)